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Purpose: Stress poses a serious risk for training surgeons since their performance and well‐being in reflected in patients' 
health. This study focuses on measuring the stress of training surgeons and at the same time evaluates prospectively the re-
sults of an innovative program that uses alternative techniques to combat the effects of stress. Methods: The study was a pilot 
randomized controlled trial, with a duration of 6 months. Participants were allocated to a control and an intervention group. 
Trainees then completed three questionnaires, quality of life, perceived stress scale (PSS) and job content questionnaire serv-
ing as a baseline measurement. Only the intervention group used diaphragmatic breathing and progressive muscular relaxa-
tion techniques, twice a day, for 20 minutes each, and for a total period of eight weeks. At the end of the study, the same ques-
tionnaires were completed again by both groups.  Results: The sample of the study included 28 and 32 trainees in the control 
and the intervention group, respectively. The Cronbach’s α value for the PSS stress‐measuring questionnaire was 0.772. The 
intervention group presented statistically significant lower values of stress (30.50, P ＜ 0.05) in comparison to the control 
group (27.54). Conclusion: The medical community, and especially surgeons, have been reluctant up to now to embrace inter-
ventional programs that go beyond the traditional use of medication in order to address stress related issues. The positive re-
sults and feedback from small studies, such as ours, can provide the driving force for further research that will give us solid, 
evidence‐based, answers.
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INTRODUCTION
Surgeons in our opinion have always been an example 
of an individual who is determined, professional, being 
able to control himself under adverse circumstances and 
willing to work extra hours, beyond any schedule or 
program. These characteristics may be true for most sur-
geons but there is always a price to be paid. The effects of 
the surgical profession on trainees and consultants have 
only recently started to be unveiled, following an in-
creased number of studies examining the consequences on 
other professional groups. Stress related problems have 
been the area of investigation for many scientists but sur-
geons were one of the last to take this matter seriously. This Measuring the stress of the surgeons in training and use of a novel interventional program to combat it
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Fig. 1. Flow diagram of 
participants' allocation 
in the two groups.
could explain the scarcity of published studies, even to-
day, concerning the surgical profession and stress. 
Undoubtedly, stress poses a serious risk for everyone, es-
pecially training surgeons since their performance and 
well-being is reflected in patients’ health. Even less atten-
tion has been given to programs designed to prevent and 
decrease the deleterious effects of stress. This study tries to 
measure the stress of training surgeons and at the same 
time implements an innovative program to combat its 
effects.  
METHODS
The study was a pilot randomized controlled trial and 
its duration was 4 months, from November 2010 to March 
2011. The inclusion criteria included surgical trainees that 
worked in a public hospital in Greece and that were in 
their first 4 years out of the six years in total required in or-
der to complete the Training Program of General Surgery 
in Greece. Exclusion criteria were the use of anti-psychotic 
medication, previous history of psychiatric illness, al-
ready using other relaxation techniques, and being on a 
psychological counseling program. After the initial ap-
proach and a thorough briefing about the study, trainees 
gave informed consent, being able to abandon the study at 
any stage. Participants were allocated to a control group 
and an intervention group based on a well-known and 
used randomization method (random integer generator). 
After group assignment, analytical information concern-
ing the definition of stress, its causes and its effects on 
health were given. Trainees were then asked to complete 
three distinct questionnaires serving as a baseline meas-
urement. The first questionnaire is a multi-purpose ques-
tionnaire designed to measure health and well-being and 
has been validated in the Greek population (C. Darviri). 
The second questionnaire is perceived stress scale (PSS), 
which measures stress, and the third questionnaire was 
the well-known job content questionnaire (JCQ), which 
measures job-demand and control.
The intervention group was administered with an au-
dio CD that contained instructions on using diaphragmat-
ic breathing and progressive muscular relaxation tech-
niques. The suggested use was twice a day for a period of 
eight weeks. Compliance to the study and guidance was 
provided through regular telephone sessions every week. Ioannis Christakis, et al.
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Cronbach's α value
Stress scale 0.772
Ability to make decisions 0.632
Width of decision making 0.705
Taking long term decisions 0.654
Psychological demands from the job 0.643
Physical job demands 0.818
Job insecurity 0.729
Social support network 0.937
Social support from colleagues 0.866
Table 1. Cronbach's α coefficient for the questionnaires
Control group 
P-value Beginning of 
the study
(n = 28)
End of 
the study
(n = 22)
Stress scale 32.88 32.54 0.574
Ability to make decisions   9.42   9.70 0.954
Width of decision making 29.75 30.33 0.611
Taking long term decisions 31.78 31.79 0.985
Psychological demands
  from the job
20.64 20.66 0.978
Physical job demands 11.75 11.58 0.933
Job insecurity 10.64 10.25 0.599
Social support network 13.53 13.75 0.858
Social support from colleagues 17.96 17.79 0.787
Table 2. Results for the control group at the beginning and at the end 
of the study
Intervention group 
P-value Beginning of 
the study
(n = 32)
End of 
the study
(n = 28)
Stress scale 33.34 28.08 0.002
Ability to make decisions   7.81 11.17 0.000
Width of decision making 27.90 32.71 0.000
Taking long term decisions 32.96 33.46 0.923
Psychological demands 
  from the job
21.00 21.67 0.503
Physical job demands 11.75 11.78 0.988
Job insecurity 12.91 11.42 0.087
Social support network 12.84 12.67 0.812
Social support from 
  colleagues
17.40 17.21 0.833
Table 3. Results for the intervention group at the beginning and at 
the end of the study
At the end of the study, all data provided in the inter-
vention group were also given to the control group for fu-
ture use.
Statistical analysis was done using IBM SPSS ver. 18.0 
(IBM Co., New York, NY, USA)  software. Statistical analy-
sis was based on the t-test parametric testing of in-
dependent samples and on the non-parametric testing of 
Mann-Whitney. The reason for using both of the tests is 
that some factors satisfy the normality and homogeneity 
assumptions, while others don’t. In order to test the nor-
mality, the one sample Klomogorov-Smirnov test was 
employed. A level of significance less than 0.05% was ac-
cepted as statistically significant.
RESULTS
In total, 100 surgical residents were approached in or-
d e r  t o  b e  i n c l u d e d  i n  t h e  s t u d y .  T h i r t y - e i g h t  w e r e  e x -
cluded, two of which were due to non-compliance with 
the inclusion criteria, and 26 trainees refused to partici-
pate. The remaining sixty-two, were randomized into two 
groups, thirty-two were allocated to the intervention 
group while thirty were allocated to the control group. 
Due to attrition during the course of the study, the study 
was completed by 28 out of the 32 trainees in the inter-
vention group and by 24 out of 30 in the control group (Fig. 
1). 
There were 58 men and 4 women. The mean age was 37 
years old, ranging from 30 to 45 years old. The percentage 
of married trainees was 47.32%, 37.50% was single, 13.39% 
were living with their partner and 1.79% was divorced. 
Almost half of the trainees (48.21%) had at least one child, 
with 53.70% of them saying that they have 1 child, 38.89% 
having two children and 3.70%, respectively, for three and 
four children. Most trainees were in their 4th year of resi-
dence (58.04%), with 25% being in their third year.
Cronbach’s α coefficient of reliability for the PSS ques-
tionnaire was acceptable (0.772) and similar values were 
obtained for the JCQ questionnaire as illustrated in Table 
1. 
As is evident from Table 2, control group at the begin-Measuring the stress of the surgeons in training and use of a novel interventional program to combat it
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ning and at the end of the study did not present major-stat-
istically significant changes. The PSS stress scale revealed 
a value of 32.88 before and 32.54 after, with all other pa-
rameters also remaining fairly stable. On the other hand 
the intervention group presented a statistically significant 
drop in its stress levels, 28.08 from 33.34 (P ＜  0.05). Also, 
the intervention group improved significantly its ability to 
make decisions, 11.17 from 7.81 (P ＜  0.05), and the breadth 
of the decision making 32.71 from 27.90 (P ＜  0.05) (Table 
3).
The psychological and physical demands of the job, job 
insecurity, and social and colleague support presented mi-
nor, non-statistically significant changes. 
DISCUSSION
Job related stress is currently evaluated in a wide array 
of professions. The medical profession, especially its com-
munity, has been reluctant, until recently, to investigate in 
depth the phenomenon in its own backyard. The pub-
lished literature, so far, indicates that stress poses a consid-
erable risk on doctors’ health [1-3]. In regards to surgeons 
it has already been shown that at over 50 years old, they 
present at least one major health related issue and that on-
ly half of them are satisfied with their job [4]. In a large 
study in 2001 from the University of Michigan, in 582 sur-
gical trainees surveyed, 32% presented signs of emotional 
burnout and 13% suffered from depersonalization [5]. The 
effect of stress on cognitive abilities, performance and 
physical skills has been a matter of great interest as it is in-
timately related to patient care and well-being [6-14]. The 
overall impression is that although cognitive abilities re-
main unchanged, stress can diminish the physical skills 
that are indispensable in the operating theatres. Even less 
attention has been given to potential programs or techni-
ques able to minimize stress related issues. The logical ex-
planation to that comes from the fact that doctors in the 
first place are quite “shy” on admitting their own stress 
and are obviously much more reluctant in following inter-
ventional, non-pharmaceutical based programs. Indivi-
dually, of course, every surgeon comes up with a strategy 
to decrease his/her own stress levels to the extent that this 
is possible [15]. A very common example of such a techni-
que is that when confronted with an unexpected bleeding 
intraoperatively, experienced surgeons will simply apply 
pressure and take a minute to gather their thoughts and 
make up a new plan. This study’s goal is to provide train-
ees with easy, drug free, techniques that can improve their 
stress and thus their quality of life and their professional 
development. Any such program needs time and con-
sistency in order to be effective. In fact, Rowe [16], have 
shown in 1999 that the beneficial effects of a program de-
signed to fight stress disappear over time if the techniques 
do not become a daily routine. This particular study has 
tried to address the stress related issues of the surgical 
trainees in the Greek setting. The small number of partic-
ipants cannot be heavily criticized when taking into ac-
count the fact that the authors initially approached 100 
trainees, which is a very considerable number in the 
Hellenic setting. The positive results obtained undoub-
tedly suffer in the light of the limited number of parti-
cipants. However, the observed reduction in the levels of 
stress do provide a good trend of how useful such inter-
ventional programs can be. 
The authors acknowledge the limitations of this study 
in terms of its sample size but feel that it is important to put 
the spotlight on a problem that has remained unexplored 
for many years. Hopefully, more researchers will look into 
the use interventional techniques such as diaphragmatic 
breathing and progressive muscular relaxation for the 
benefit of their application in the surgical community. 
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